The testing work for resistance of cereals to Heterodera avenae Woll., 1924 is usually performed in ordinary drain pipes of porous clay (Andersen, 1961; Kort, Dantuma & van Essen, 1964) . This method has, however, some major disadvantages. Firstly, it is heavy work to handle thousands of these pipes necessary for extensive tests. Secondly, it has been noticed that in some years the roots of the test plants adhere so tightly to the porous clay walls that it is difficult to get the root mass out of the pipes for examination. Thirdly, it is considered almost impossible to obtain a reproducible physical state of the soil in the drain pipe test. Moreover the starting of the test is limited to a very short period in the spring. "All the work of sowing must be done during 3 to 4 weeks in April" (Andersen, 1963) .
To overcome some of the drawbacks of the clay pipes Andersen (1963) showed that with his plastic bag method or his glass tube method he could considerably prolong the testing season and obtain more reproducible results. Unfortunately these methods also are rather difficult to manage, especially with respect to watering.
In order to apply proper physical principles to the soil conditions during the test the following method has been developed. Fig. 1 shows a diagram of the water content, w, in a column of soil material as the function of the height, h, over the water table. This applies to a soil which has been completely saturated from the beginning and which has been allowed to drain until drainage equilibrium is reached. The material should be a wellsorted and rather coarse soil (sand or silt) of a single-grain structure.
SOIL PHYSICAL PRINCIPLES
The moisture characteristic curve can be divided into three parts. Within the bottom part (up to point A) the water content is constant and the same as the pore volume. Within the middle part (A-B) the water content rapidly decreases with the height over the water table. Within the upper part (above point B) the water content is low and decreases only slowly. The graph has a similar appearance for all well-sorted soils of a single-grain structure, but the h-values for points A and B depend upon the grain size of the material. For a given point on the curve (for example point A) the formula const.
h d applies, where d is the grain size of the material. (Note: In a less well-sorted material the section AB is prolonged, and in a material with aggregate structure the relationships are more complex). The relations mentioned above are wellknown within soil physics. They can be used as a basis for culture techniques in many different laboratory and green-house cultivations, where it is necessary that the air and water relationships in the culture media can be regulated as required and can be held constant, well-defined and reproducible. In our culture experiment the relationship has been used in the way described below. A "subsoil" consisting of a well-sorted fine sand is placed in a culture tube with a perforated bottom. (See Fig. 2 ). The subsoil is chosen so that the height over the water table for point A is higher than the height of the column. Thus, if the tube is water saturated and then allowed to drain freely, there is no loss of water from the subsoil. It serves as a water conducting medium and a transmitter of the tension. The material should however be as coarse as possible, so that its permeability is good. Upon the subsoil is placed a "top-soil" with the required characteristics. By choosing material of a suitable grain size it is possible at drainage equilibrium to obtain the required air content. Here three different materials
